Objective: To investigate knowledge of hormone therapy (HT), reproductive physiology, and menopause in a population of 53-to 54-year-old women. Further aims were to determine whether the knowledge differed between users and nonusers of HT and between groups with different levels of education.
T he cessation of menstrual bleeding signals a transition from the reproductive to the nonreproductive stage of a woman`s life. In the Western world, about 75% of the women experience vasomotor symptoms such as hot flashes, sweating, and local vaginal discomfort during menopause. 1, 2 The use of hormone therapy (HT), the administration of estrogen combined with progestagens, increased rapidly during the last decades of the 20th century. Only 7% of postmenopausal women from Linköping used HT in the early 1980s 1 compared with almost 50% in 1998. 3 This increase may have been related to confidence in results from several observational studies that reported benefits of long-term HT. 4<6 Other factors contributing to increased use of HT may have been improvements in the knowledge held both by women and doctors of the beneficial effects of HT use on vasomotor symptoms, 7 osteoporosis and fracture risk, colon cancer, and Alzheimer`s disease. 8 Since a peak in 1999, there has been a dramatic decrease in the use of HT in Sweden 9,10 and in several other countries. 11<14 This decrease may be related to findings in large, randomized clinical trials that HT does not have either primary (Women`s Health Initiative 15 [WHI]) or secondary (Heart and Estrogen/Progestin Replacement Study 16 [HERS]) preventive effects on cardiovascular disease in the age groups studied. In addition, the Million Women Study 17 confirmed and strengthened previous findings of an increased risk of breast cancer associated with long-term use of HT. Lately, the Bwindow of opportunity^approach has been discussed, which suggests that the risk-benefit profile must take into account when in a woman`s reproductive life HT is initiated. Thus, a reanalysis of the WHI data with meta-analysis of observational and randomized controlled trial data by age at initiation of therapy suggests that when HT is started within 4 to 6 years of menopause, there is cardioprotection and neuroprotection that are not seen when HT is initiated in older women. 18 These conflicting, and sometimes contradictory, findings on risks and benefits of use of HT make it difficult for many women to decide whether to use HT. Many women try alternative and less well documented therapies 19, 20 or refrain from HT because of fear and possible misconceptions. 21 Breslau et al 22 found in a study in 2003 that 74% of the women reported that they were confused about HT use and 79% said that they lacked information about HT. In line with this report, Ettinger et al 23 found that only 23% of women answered correctly questions about the findings reported in the WHI study.
To meet the needs and demands of menopausal women, it is important that physicians and other healthcare providers are able to give the women correct information about the pros and cons of the therapy and about alternatives, including abstaining from therapy. Such information must be presented in a manner that takes into account a woman`s knowledge of HT and the menopausal transition and about her own reproductive functions. We have found very few reports about women`s knowledge of female reproductive physiology related to menopause even though numerous studies have been published about women`s knowledge of the risks and benefits associated with HT. 24<27 The aim of the present study was to investigate the knowledge of HT, reproductive physiology, and menopause in a population of Swedish women 53 to 54 years old. We then wanted to determine whether the knowledge held by users of HT differed from that of nonusers of HT and/or in relation to level of education.
METHODS
A questionnaire regarding women`s knowledge of the reproductive physiology, menopause, and HT was mailed to all 53-to 54-year-old women (N = 1,733) living in Linköping in the second quarter of 2003. Linköping is a university city with about 130,000 inhabitants, high-technology industries, and a mainly urban population. The local population authorities provided the names and addresses of the women. The women were asked to report their menstrual history, use of HT, educational level, occupation, parity, and smoking habits. An enclosed letter informed the women in a neutral way about the study and its aim to assess women`s attitudes and knowledge of menopause and HT.
Ever-users of HT were defined as women who were currently using or who had previously used oral or transdermal HT (oral contraceptives were not included). Neverusers were women who had never used HT. Women who had been given local or oral estriol treatment for urogenital discomfort were classified as never-users of HT. Educational level was defined in three categories: (1) 9 years of compulsory schooling, (2) 12 years of schooling (graduation from high school), or (3) university degree or other postYhigh school education resulting in at least 15 years of schooling.
The questions, including alternatives, regarding the reproductive functions related to menopause and questions about HT are presented in Table 1 . After each question, women were asked to check one of a number of boxes, one of which always related to the alternative BI do not know.^T This questionnaire was developed from a questionnaire originally validated in several steps and used in 1999 in a similar population. 9, 27 An almost identical version was used in 2003 with the addition of a section with questions about knowledge of reproductive physiology. This 2003 questionnaire was validated separately. Ten women age 50 to 55 years completed the first version of the questionnaire and were interviewed afterward. After clarifying some of the questions, a new version was sent to 15 women, 50 to 59 years of age. Test-retest stability was checked by letting the same 15 women answer the questionnaire once again 2 weeks later without being informed beforehand that the questionnaire was to be answered twice. Fourteen of the 15 women completed the questionnaire the second time. There was total agreement between 82% of all pairs of answers (n = 210) between the two occasions. In 8%, Byes^had been changed to Bno^or vice versa, and 10% of those originally Bunsure^had changed to Byes^or Bno.^In three of the 15 questions, there was total agreement between the first and second answers from all women. In the remaining 12 of the 15 questions the median (25th to 75th percentile) change from first to second answer was 0 (0-1) steps. We decided to delete one of the questions concerning weight change after menopause. Thereafter, 14 questions remained for analysis. The questionnaires were coded, which enabled us to send a reminder to those women who had not answered after 4 weeks. After the codes had been eliminated from the questionnaires, data were optically scanned into the computer and analyzed using SPSS for Windows (release 14.0.0). The agreement between optical and manual reading was checked for the first 10 complete questionnaires, and the optical reading was continued only after we confirmed that the manual and optical readings agreed totally.
Statistics
Pearson W 2 test was used to analyze differences between groups. Women were grouped according to educational level and HT use (ever-users, never-users) and cross-tabulated with the answers to the questions concerning knowledge of reproductive function, menopause, and HT. The P value was set at G0.05 (two tailed) to be considered significant. Binomial logistic regression with HT use (ever vs never) as outcome variable was used to further analyze associations and to adjust for confounding factors. First, a logistic regression was carried out with all background variables ( Table 2) to analyze associations. Those variables that showed the strongest association with HT use were then used as covariates in further logistic regression analyses to control for confounding. These analyses included one knowledge variable at a time and all potential confounding factors.
Ethics
The local ethics committee at the Faculty of Health Sciences, Linköping University, approved the study design, including the questionnaire.
RESULTS
After sending out one reminder, we received 1,339 of the 1,733 (77%) questionnaires. In the local population, 9% of women 53 to 54 years old were immigrants, whereas among women answering the questionnaire, 6% had a native language other than Swedish, showing that immigrants were overrepresented among the dropouts. No further dropout analysis was performed. Several questions were posed from different perspectives dealing with current or previous use of HT, which made it possible for us to exclude women who answered these questions inconsistently. A number of women (n = 76) were excluded because they had either answered inconsistently or not answered at all the questions concerning their use of HT. The excluded women were less educated (P = 0.034) and lived to a higher degree in rural areas (P = 0.018) than the included women. There were no differences in native language, marital status, smoking habits, and occupation.
This left us with responses from 1,263 women and a final analyzable number of 1,263 of the original 1,733 mailed questionnaires, ie, a 73% rate of analyzable questionnaires. Not all questionnaires were answered completely; between 0.5% and 2.7% of the answers to individual questions were missing.
A little more than half of the women (55.6%, n = 702) had never used HT, 25.3% (n = 319) were current users, and 19.1% (n = 242) had previously used HT but were no longer doing so. Thus, 44.4% (n = 561) were ever-users of HT. The percentages of ever-users of HT were similar in the different educational groups (9 years of compulsory school = 33.0%, high school = 30.8%, university degree = 36.2%, NS). Educational level and other demographic data are present in Table 2 .
The results of the questions on women's knowledge in relation to educational level are summarized in Tables 3 and  4 . Most of the women were aware that it is common for menopausal women to experience hot flashes (92%) and that the menopausal transition is caused by decreasing estrogen production (91%). In answering most of the questions, there was a tendency for a greater percentage of women with lower educational level to answer that they were unsure than for women with higher educational level to answer in this manner. For example, a significantly greater proportion (39%) of the women with 9 years of compulsory schooling were unsure about whether a postmenopausal woman is fertile if her menstrual bleeding returns due to HT, compared with 28% with upper secondary school and 21% with university level education (P 9 0.001). In the lowest educational level group, almost 50% of the women answered that they did not know whether HT works as an oral contraceptive, compared with 30% and 36% in the two other groups (P G 0.001).
About half of the women (59%) were unsure about the statement that progestagens are used to counteract the stimulating effects from estrogens on the endometrium, 35% answered correctly, and 5% of the women gave the wrong answer.
Women`s knowledge of the risks and benefits of HT varied, with the women showing the highest level of knowledge about breast cancer and osteoporosis and a lower level regarding the risk of thrombosis or myocardial infarction. More than half of the women knew that the risk of breast cancer and thrombosis increases during HT use and that osteoporosis risk decreases. About every third woman was unsure about the effect of HT on cardiovascular risk. Only 3% to 7% of the women in the different educational groups answered that HT is recommended to all women older than 50 years of age. Between 70% and 84% of the women in the different educational groups were aware of the recommendation that HT should be used mainly for women with climacteric symptoms. Differences in knowledge between women with different educational levels are probably not confounded by HT use because HT use was similar in the three educational groups.
Knowledge in relation to HT use
The results of the answers to questions on women`s knowledge of the effects of HT are summarized in Tables 3   and 4 . Most of the women, irrespective of whether they were using HT, were aware that hot flashes are common in the menopausal transition and that the menopausal transition is caused by decreasing estrogen production. About 75% of the women knew that estrogens are produced in the ovaries. Of the women who never had used HT, 22% were unsure about the answer to this question, compared with 14% of HT users (P G 0.001). Of the women who were currently using HT, 70% knew that a woman does not become fertile if menstrual bleeding returns due to HT, compared with about 58% of the women who had either never used HT, or had previously used HT (data not shown). A slightly higher percentage of those who were ever-users of HT could answer questions about HT correctly than those who had never used HT (Table 4 ). However, only 50% of the everusers of HT knew that progestagens are used to counteract the stimulating effects on the endometrium resulting from estrogens, and among never-users, only 23% knew this. Usually HT ever-users had better knowledge of the risks and benefits of HT than never-users (Table 4 ). About 50% of all women knew that HT increased the risk of thrombosis. Women who were ever-users of HT were more disposed to agree that the risk of thrombosis was unchanged by HT use compared with never-users (28% vs 16.5%, P G 0.001). A greater proportion of women who were previous users of HT saw more disadvantages and risks with HT compared with current users. Thus, 55% of previous users thought that HT increases the risk of thrombosis, compared with 44% of current users (P = 0.042). The corresponding figures for myocardial infarction were 22% and 11%, respectively (P = 0.001). Conversely, knowledge of the risks of breast cancer and benefits regarding osteoporosis did not differ between previous and current users of HT.
A logistic regression, with all background factors included ( Table 2) , showed no significant association between HT use and educational level but a significant association with marital status (P = 0.025) as well as occupation (P = 0.031). Women living on their own but having a partner used HT more frequently than married or single women, and HT use was less common in housewives than in employed women. Logistic regression analyses were also carried out to check for potential confounding from the background factors. Marital status and occupation were included in the analyses together with the questions regarding knowledge. The inclusion of potential confounding factors affected neither women`s knowledge of fertility after recurrence of bleeding during HT nor their knowledge of the contraceptive effects of HT.
DISCUSSION
The present population-based questionnaire study performed in 2003 showed that 53-to 54-year-old women in Linköping, Sweden, had rather limited and, in our opinion, insufficient knowledge of certain aspects of menopause and HT. This evaluation applies independent of their use or nonuse of HT and of their educational level. HT use in our area is probably representative for Swedish HT use. 9 Furthermore, HT use was evenly distributed among women with different educational levels, suggesting that Swedish women have rather equal access to the healthcare system. Previous studies 28, 29 have shown that HT use was more common in women with higher education than women with lower education, but this association seems to be declining. 28, 30, 31 Understanding of the effect of progestagens was very low, even among HT users. More than 40% of current or previous HT users were unsure about the effect of progestagens on the endometrium. Thus, knowledge of hormonal effects on the reproductive organs is low among women, and the information given by healthcare providers about effects of estrogens and progestagens seems either to be insufficient or to have been presented in a manner that is not sufficiently clear. Progestagens are an important component in the HT intended to avoid endometrial stimulation but are also associated with side effects. The Million Women Study showed, for example, that the risk of developing breast cancer increased among women using HT, especially in regimens including progestagens. 17 Sequential addition of progestagens induces cyclic negative mood symptoms in certain women, including depression, anxiety, and irritability. 32 In a Swedish study, 30% of the women stated that they experienced a negative mood effect during HT, and 35% cited side effects as a reason for discontinuing HT. 33 Therefore, providing information about progestagens in a manner adapted to women`s knowledge is of utmost importance to ensure adherence to treatment.
It is notable that almost half of the women in the lower educational group and a third of the women with highest level of education did not know that recurrence of bleeding during HT in a postmenopausal woman does not mean that there is a risk of pregnancy. This may lead them to think that contraception should be used if bleeding returns when using HT, and this may hamper their sex life or even cause them to abstain. Unfortunately, we did not ask whether women who were uncertain actually used contraception. Most of the women, irrespective of HT use or educational level, knew that the menopausal transition is caused by decreasing estrogen levels and that hot flashes are common in the menopausal transition. In a review, Buick et al 34 reported a great variation in women`s knowledge of the cause of menopause. Only 11% of UK women knew the cause, compared with 79% in a Scottish study. More than 50% of HT users stated that more information about HT was needed. 35 Nearly 65% of the women in a study performed in Chile in 2001 stated that they had insufficient knowledge of HT and menopause. 24 A British study by Hunter and Liao 36 showed that 45-year-old women had little knowledge of menopause and its causes. Intervention, including information and group discussion, leads to significantly increased knowledge. 37 Decision aids could help women to take an active role in informed decision making, improve knowledge, and reduce decisional conflicts. 38 We have found few reports on women`s knowledge of reproductive physiology. A recent study 39 showed that knowledge of reproductive physiology and anatomy in teenagers and young adults in Sweden was insufficient in relation to the goals set by the national curriculum for the seventh to ninth grades of the school system. Apparently, the current Swedish school system provides insufficient information on reproductive physiology, a judgment in line with the findings of the present study on older women. The findings in this questionnaire study showed that women in general have good knowledge of the risks and benefits of HT concerning osteoporosis and breast cancer. For example, more than 70% of the women knew that the risk of developing breast cancer increased when using HT. Conversely, women were uncertain about the risk of developing myocardial infarction when using HT, with more than one third of the women unsure and one third answering that the risk was unchanged. This uncertainty may be a result of the exposure to contradictory findings during the past decade, which have affected national treatment recommendations and have been frequently debated in the media. There may even be discussion of what the correct answer is to this question because the risk-benefit profile differs depending on when HT is initiated, doses used, pretreatment cardiovascular health, and design and duration of the study. 18 In a European study from 2003, the findings were similar, with more than 50% of the women who were ever-users of HT being aware of the increased risk of breast cancer and one third of the women being uncertain about the risk of developing heart disease when using HT. 25 Swedish studies performed in 1992 and in 1998 26 showed that 32% and 45% of the women, respectively, thought that the risk of developing cardiovascular disease decreased with HT use. In our study, which was performed after the Heart and Estrogen/Progestin Replacement Study and WHI study were published, only 12.5% thought that HT decreased cardiovascular risk. This belief is probably a result of the extensive media reporting on the risks and benefits of HT.
In general, a smaller percentage of those who were everusers of HT believed there is an increased risk of thrombosis and myocardial infarction compared with never-users. Those who were ever-users of HT also had higher factual knowledge of the benefits of HT on bone density. Ever-usersb etter knowledge of the benefits of HT could be either a confounding by indication, ie, that women with better knowledge opted for HT to a higher degree, or that users had received more or could recall more information about benefits. Ever-users also had more knowledge of the risks of breast cancer in relation to HT use.
A high response rate is essential for a questionnaire study. Our response rate of 77%, of which we analyzed 73% after omitting answers with inconsistent results, is in accordance with other previous Swedish questionnaire studies. 1, 3, 21 The method of asking about HT use in several different ways and then excluding women who answered inconsistently allowed us to strengthen the study by increasing its internal validity. Furthermore, we made a test-retest analysis on the questions of knowledge and found that for almost all questions, women checked the same box in the retest or just moved one step in any direction the second time. This suggests that women do not answer at random, but try to identify the box that best suits their belief and knowledge.
Most of our respondents were women whose first language is Swedish, so our sample does not fully reflect the current ethnic makeup of the female population of Linköping. Although Linköping has a substantial population of rather recent immigrants, the number of recent immigrant women in the 53-to 54-year-old age group is certainly small. It is likely that many immigrant women in this age group did not answer the questionnaire because of linguistic problems. However, because we do not have any way to determine how many recent immigrant women answered the questionnaire, we must note simply that our sample may not be ethnically representative of the current female population of Linköping.
CONCLUSION
This study showed that women seem to have insufficient knowledge of reproductive physiology and the effects of HT on fertility and the endometrium. We believe that improving the knowledge among women entering menopause could increase the adherence among those who have elected to use HT and could also decrease the level of concern where concern seems unwarranted. Better understanding of HT and its risks and benefits is also a prerequisite for shared decision making in relation to counseling for menopausal problems. Providing better communication and discussions with healthcare providers could empower women to manage an important period of their lives, but more studies about the effects of different types of interventions should be performed.
